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Ozone Formation Study: Goals and Objectives

Goal of Ozone Formation Study is to refine Objectives:

our understanding of ozone formation in . .

Louisville/ Jeff C 1. Develop a comprehensive emissions
OuISvI _e erierson o_unty 0zone _ iInventory suitable for modeling

nonattainment area to inform strategic Louisville/Jefferson County ozone

policy decisions formation

2. Develop a modeling tool useful for
analyzing ozone formation processes

3. Understand the sensitivity of
Louisville/Jefferson County ozone to
emissions precursors
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Emissions Inventory
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Overview of Emissions Inventory

AUse United States Environmental Protection Agency?o6:

A Update key source sectors to better represent the Louisville ozone nonattainment area and
surrounding counties

A Pollutants included in the emissions inventory:
A Ozone precursors: nitrogen oxides (NOx), volatile organic compounds (VOC), and CO;

A Primary PM ,, and PM,;; and
A Precursors of PM ,, and PM, . : NOx, sulfur dioxide ( SOx), VOC, and ammonia (NH )

A Develop 2016 base year inventory for the ozone season (March 1 to October 31)
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Ozone Precursor Inventory

A USEPA 2016beta emissions inventory
platform includes:

A Electric Generating Units (EGUSs)
A Non-EGU point sources

A On-road mobile sources

A Non -point sources

A Biogenic sources

A Non-road and residential sources

A Fires

RAMBOLL

A USEPA 2016beta emissions are updated
using Louisville -specific inputs for:

A On-road sources

A Non-point sources

A

A

Bulk gas terminals/plants T converted to point
source

Publicly Owned Treatment Works (POTW) |
converted to point source

Industrial natural gas combustion

Land clearing debris



Spatial Plots of Emissions
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Ozone Model
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Modeling Overview

A Simulated the 2016 ozone season (March 1, 2016
A Leveraged the 2016Beta platform developed by EPA

A Models:
A Air Quality Model i CAMx Version 6.5 (modified)
A Meteorological Model i WRF Version 3.8
A Emissions Model i SMOKE Version 4.6
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Model Domain

Gridded model used two domains
centered on Louisville/Jefferson

County:
A 12 -km grid size domain and
A 4-km grid size domain

Vertical resolution

A Used WRF vertical resolution for CAMX (i.e.,
no layer collapsing)

A 35 vertical layers up to a 50 millibar height
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Flexi -nesting

The native 12 -km resolution
meteorology and emissions are
modeled ata4 -km grid resolution
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CAMx Model Inputs

A In addition to model  -ready emissions data, the following
inputs were prepared for the flexi -nested 12 -kmand 4 -km
domain:

A Gridded Meteorological data: extract and process the LMAPCD
12 -km domain area from USEPA 2016 WRF data

A Boundary Concentrations: re  -run USEPA CONUS 12 -km
domain to produce necessary three -dimensional files

A Initial Concentrations: use 10 -day spin up preceding the ozone
summer modeling period

A Landuse : extract the LMAPCD 12  -km domain area from USEPA
2016 platform data

A Photolysis Rates and ozone column information: re -run TUV
and OzoneMAP for LMAPCD 12 -km domain

A Used 2016 Ozone Mapping and Profiler Suite (OMPS) satellite data
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Model Performance
Evaluation
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Model Performance Evaluation (MPE)

A Base Case results compared to measured
ambient air concentrations

A Used Atmospheric Model Evaluation Tool (AMET)

A Evaluated maximum daily average 8 -hour (MDABS)
ozone, NOx, and NO ,

A Overall performance is good, bias and error
often within:

A Established performance goals
A Normalized Mean Bias (NMB) < +5%
A Normalized Mean Error (NME) < 15%
A And performance criteria
A NMB< *15%
A NME <25%
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Ozone Summary Statistics

Normalized Mean Bias (NMB)
A Spring
A Model is biased low
doesndt meet

A Cannons Lane

A Summer

A Model is biased high, except at Cannons Lane

A All sites meet performance criteria
Normalized Mean Error (NME)
A Spring

A Cannons Lane doesnot me et

meet the criteria

A Summer

A Model meets goal
meet the criteria
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only at Cannons Lane, other sites
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Ozone Summary Statistics: NMB Summer

A Model is biased high
in summer for all sites
except Cannons Lane

A All sites meet criteria
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Summer MDAS8 Timeseries: Cannons Lane

LMAPCD - 4km

2016 USEPA - 12km
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